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Received August 26, 2015; accepted November 18, 2015AbstractBackground: The Taiwanese government considers fluoride varnish to be a major component of preventive dental cares for preschool children.
This study aimed to explore the extent of utilization of fluoride varnish and its determining factors among Taiwanese preschool children.
Methods: Using preschool children under the age of 5 years as our participants, this study was conducted based on the 2008 Taiwan database of
the Ministry of the Interior, linked with information gathered between 2006 and 2008 on preventive healthcare and health insurance from the
Bureau of Health Promotion and the National Health Research Institute. A total of 949,023 preschool children (< 5 years old) were identified to
meet the requirement for fluoride varnish services.
Results: The percentage of Taiwanese preschool children that used fluoride varnish was 34.85%.The probability that fluoride varnish would be
utilized was higher among children with catastrophic illness/injury or relevant chronic illnesses than those without. In addition, the probability of
children with disabilities using fluoride varnish was lower than that of nondisabled children. Finally, parent sex, parent age, urbanization level of
residence, and parents' premium-based salary significantly affected the children's utilization probability of fluoride varnish.
Conclusion: In order to increase the utilization of fluoride varnish among preschool children in Taiwan in the future, target groups consisting of
females, children < 3 years of age, and disabled children should be prioritized. Parental factors are also important in affecting the utilization of
fluoride varnish in children.
Copyright © 2016, the Chinese Medical Association. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Tooth decay is the most common chronic childhood dis-
ease, which can be easily prevented when preventive dental
care is provided in a timely manner.1 Early prevention plan-
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).health, increasing the number of caries-free children from 8%
to 32%.2 The publication Oral Health Healthy People 2010
clearly identified preventing childhood oral diseases as a
policy goal in the future.3 Therefore, improving oral health has
become an important objective in the field of preventive health
policies for preschool children.4,5
Preventive dental care is not only a cornerstone of oral
health, but also is an essential element of dental care of
children.6 Fluoride varnish has been shown to be very effective
in reducing the rate of tooth decay in preschool children
among the available preventative dental care.7,8 Chen and Lin9
found that applying fluoride varnish to the teeth of preschoolsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
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total number of dental visits, treatment for caries, and lower
dental care expenditures. Weintraub et al8 also concluded that
the percentage of children with dental caries decreased line-
arly as the number of patients given fluoride varnish applica-
tions increased. Therefore, fluoride varnish has been widely
accepted by dental experts as an important component of
preventive dental healthcare in preschool children.10
Since July 2004, the Taiwanese government has considered
fluoride varnish services to be a major component of pre-
ventive dental care for preschool children. To this end, the
government provides free biannual dental examinations and
fluoride varnish for children younger than 5 years. Lewis
et al6 reported that, in 1996, up to 38% of children in the
United States had accessed preventive dental care within the
past year. However, since its implementation in Taiwan, the
majority of children have not utilized fluoride varnish.10 In
addition, there are great disparities between the access of
preventive dental care by children.11 Weng et al10 found that
there is a disparity in the access of preventive dental care
between children with and without disabilities, and that
children with a greater severity of disability are less likely to
utilize preventive dental care. In order to effectively reduce
disparities in oral health and to improve the utilization of
preventive dental care among preschool children, it is neces-
sary to conduct a large-scale evaluation of utilization rates, as
well as to investigate the disparity in usage among disabled
children. This study involved the use of Taiwanese preschool
children as the individuals for an investigation. We intended
to provide a reference for global public health experts to
improve the usage of preventive dental care among preschool
children.
2. Methods2.1. Data source and processingChildren younger than 5 years were eligible for the bian-
nual dental examination with fluoride varnish in Taiwan.
Using preschool children under the age of 5 years as our
participants, this study was conducted based on the database of
the Ministry of the Interior, Executive Yuan, R.O.C. 2008,
coupled with information gathered between 2006 and 2008 on
preventive healthcare and health insurance from the Bureau of
Health Promotion and the National Health Research Institute,
respectively. The relevant variables include: (1) demographic
characteristics: gender and age; (2) health status: catastrophic
illness/injury and relevant chronic illnesses (including 15
types of chronic illnesses); (3) disability status: type of
disability and severity of disability; (4) utilization of children's
preventive health services; and (5) fluoride varnish status: any
usage of fluoride varnish, frequency of usage. As parents are
pivotal in influencing their children's healthcare utilization,
variables pertaining to the parents were also acquired. This
includes gender, age, urbanization level of residence,
premium-based monthly salary, and low-income household
status.2.2. ParticipantsAccording to the “Disability Rights Protection Acts” of
Taiwan, disability can be classified into 18 categories (Table
1). Three categories of disability are deemed less suitable or
too small in sample size and thus are excluded from this study:
persistent vegetative state (18 individuals), dementia (1 indi-
vidual), and chronic mental illness (4 individuals), all of whom
have not utilized fluoride varnish. Severity of disability is
classified into four groups: very severe, severe, moderate, and
mild. A total of 949,023 preschool children (< 5 years old)
were identified to meet the requirement for fluoride varnish
services. There were 941,419 children without disabilities and
7604 children with disabilities.2.3. Ethical approvalIn this study, all personal identification information was
deleted, and personal privacy was protected during use of the
data. This study was approved by the Research Ethics Com-
mittee of China Medical University and Hospital, Taichung,
Taiwan (Institute Review Board Number: CMU-REC-101-
012).2.4. Statistical analysisAll data were analyzed with the SAS version 8.2 (SAS
Institute, Cary, NC, USA). This study first involves a
descriptive analysis and c2 test of all research variables. Lo-
gistic regression analysis was used to examine influencing
factors on the usage of fluoride varnish among Taiwanese
preschool children.
3. Results
The percentage of Taiwanese preschool children that used
fluoride varnish was 34.85% in 2008, with usage rates slightly
higher among males than females. The rate of utilization of
fluoride varnish was higher in children aged 4e5 years
(43.33%) compared to other age groups, and this rate
decreased with decreasing age. The rate of utilization was also
higher among those with catastrophic illness/injury (36.84%)
than those without. Among the relevant chronic illnesses, the
rate of usage was the highest among those suffering from
diseases of the respiratory system (48.73%) followed by dis-
eases of the ear and mastoid process and cancer. The utiliza-
tion rates in nondisabled children were considerably higher
than in children with disabilities. Among children with dis-
abilities, those with facial injuries had the highest rates of
usage; however this rate was only 17.31%. Children with vi-
sual impairments had the lowest rates of usage at 5.74%.
Moreover, a direct relationship is seen between the increase of
severity and the decrease in usage. Among the parents of these
children, the children of females showed a greater usage
compared to their male counterparts. The use of fluoride var-
nish was higher in children whose parents were aged
31e40 years compared to other age groups. The rate of
Table 1
Chi-square analysis of the use of fluoride varnish in preschool children during 2007e2008.
Variables n ¼ 949,023 % Used fluoride varnish Did not use fluoride varnish c2
n ¼ 330,794 % n ¼ 618,229 % p
Gender < 0.001*
Female 451,891 47.62 153,648 34.00 298,243 66.00
Male 497,132 52.38 177,146 35.63 319,986 64.37
Age (y) < 0.001*
< 1 176,112 18.56 20,404 11.59 155,708 88.41
1e2 188,925 19.91 71,453 37.82 117,472 62.18
2e3 190,593 20.08 74,136 38.90 116,457 61.10
3e4 191,981 20.23 77,529 40.38 114,452 59.62
4e5 201,412 21.22 87,272 43.33 114,140 56.67
Catastrophic illness/injury < 0.001*
Yes 10,803 1.14 3980 36.84 6823 63.16
No 938,220 98.86 326,814 34.83 611,406 65.17
Relevant chronic illnesses
Cancer < 0.001*
Yes 430 0.05 195 45.35 235 54.65
No 948,593 99.95 330,599 34.85 617,994 65.15
Endocrine & metabolic disorder < 0.001*
Yes 15,614 1.65 6953 44.53 8661 55.47
No 933,409 98.35 323,841 34.69 609,568 65.31
Mental disorder < 0.001*
Yes 20,886 2.20 9123 43.68 11,763 56.32
No 928,137 97.80 321,671 34.66 606,466 65.34
Diseases of the nervous system < 0.001*
Yes 10,670 1.12 3978 37.28 6692 62.72
No 938,353 98.88 326,816 34.83 611,537 65.17
Diseases of the circulatory system < 0.001*
Yes 9232 0.97 3819 41.37 5413 58.63
No 939,791 99.03 326,975 34.79 612,816 65.21
Diseases of the respiratory system < 0.001*
Yes 174,793 18.42 85,172 48.73 89,621 51.27
No 774,230 81.58 245,622 31.72 528,608 68.28
Diseases of the digestive system < 0.001*
Yes 148,534 15.65 64,976 43.74 83,558 56.26
No 800,489 84.35 265,818 33.21 534,671 66.79
Diseases of the genitourinary system < 0.001*
Yes 4706 0.50 2120 45.05 2586 54.95
No 944317 99.50 328,674 34.81 615,643 65.19
Diseases of the musculoskeletal system & connective tissue < 0.001*
Yes 13,354 1.41 6203 46.45 7151 53.55
No 935,669 98.59 324,591 34.69 611,078 65.31
Disorders of the eye & adnexa < 0.001*
Yes 11,607 1.22 4796 41.32 6811 58.68
No 937,416 98.78 325,998 34.78 611,418 65.22
Infectious disease < 0.001*
Yes 6113 0.64 2675 43.76 3438 56.24
No 942,910 99.36 328,119 34.80 614,791 65.20
Congenital anomalies < 0.001*
Yes 53,424 5.63 20,799 38.93 32,625 61.07
No 895,599 94.37 309,995 34.61 585,604 65.39
Diseases of skin & subcutaneous tissue < 0.001*
Yes 131,717 13.88 53,898 40.92 77,819 59.08
No 817,306 86.12 276,896 33.88 540,410 66.12
Diseases of blood & blood-forming organs < 0.001*
Yes 10,585 1.12 4500 42.51 6085 57.49
No 938,438 98.88 326,294 34.77 612,144 65.23
Diseases of the ear & mastoid process < 0.001*
Yes 35,763 3.77 17,205 48.11 18,558 51.89
No 913,260 96.23 313,589 34.34 599,671 65.66
Type of disability < 0.001*
Nondisabled 941,419 99.20 330,046 35.06 611,373 64.94
Mental retardation 1476 19.41a 140 9.49 1336 90.51
(continued on next page)
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Table 1 (continued )
Variables n ¼ 949,023 % Used fluoride varnish Did not use fluoride varnish c2
n ¼ 330,794 % n ¼ 618,229 % p
Multiple disabilities 1458 19.17a 124 8.50 1334 91.50
Physical disability 1135 14.93a 112 9.87 1023 90.13
Autism 1023 13.45a 122 11.93 901 88.07
Hearing impairment 582 7.65a 54 9.28 528 90.72
Major organ malfunction 556 7.31a 55 9.89 501 90.11
Sound or speech impairment 473 6.22a 60 12.68 413 87.32
Chromosomal abnormalities 342 4.50a 27 7.89 315 92.11
Rare diseases 218 2.87a 17 7.80 201 92.20
Visual impairment 122 1.60a 7 5.74 115 94.26
Congenital defects 74 0.97a 8 10.81 66 89.19
Facial injury 52 0.68a 9 17.31 43 82.69
Refractory epilepsy 41 0.54a 6 14.63 35 85.37
Others 52 0.68a 7 13.46 45 86.54
Severity of disability < 0.001*
Nondisabled 941,419 99.20 330,046 35.06 611,373 64.94
Mild 2740 36.03a 353 12.88 2387 87.12
Moderate 2578 33.90a 248 9.62 2330 90.38
Severe 1643 21.61a 113 6.88 1530 93.12
Very severe 643 8.46a 34 5.29 609 94.71
Utilization of children's preventive health services < 0.001*
Yes 10,537 1.11 2436 23.12 8101 76.88
No 938,486 98.89 328,358 34.99 610,128 65.01
Parents' characteristics
Gender < 0.001*
Female 443,443 46.73 161,234 36.36 282,209 63.64
Male 505,580 53.27 169,560 33.54 336,020 66.46
Age (y) < 0.001*
 30 272,122 28.67 84,325 30.99 187,797 69.01
31e40 571,376 60.21 211,153 36.96 360,223 63.04
 41 105,525 11.12 35,316 33.47 70,209 66.53
Urbanization level of residence < 0.001*
Level 1 173,179 18.25 60,453 34.91 112,726 65.09
Level 2 222,288 23.42 78,501 35.31 143,787 64.69
Level 3 178,203 18.78 61,930 34.75 116,273 65.25
Level 4 94,244 9.93 32,356 34.33 61,888 65.67
Level 5 130,781 13.78 46,236 35.35 84,545 64.65
Level 6 69,769 7.35 23,686 33.95 46,083 66.05
Level 7 52,999 5.58 18,284 34.50 34,715 65.50
Level 8 27,560 2.90 9348 33.92 18,212 66.08
Premium-based monthly salary (NT$) < 0.001*
< 15,840 111,614 11.76 29,132 26.10 82,482 73.90
16,500e22,800 408,401 43.03 145,917 35.73 262,484 64.27
24,000e28,800 90,202 9.50 31,792 35.25 58,410 64.75
30,300e36,300 106,621 11.23 38,183 35.81 68,438 64.19
38,200e45,800 112,465 11.85 40,672 36.16 71,793 63.84
48,200e57,800 74,401 7.84 28,021 37.66 46,380 62.34
60,800e72,800 28,589 3.01 10,955 38.32 17,634 61.68
76,500e87,600 16,730 1.76 6122 36.59 10,608 63.41
Low-income household < 0.001*
Yes 340 0.04 23 6.76 317 93.24
No 948,683 99.96 330,771 34.87 617,912 65.13
*p <0.05.
a Denominator is the number of children with disabilities (7604 persons).
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of urbanization Level 5 (35.35%), followed by Level 2. Those
with premium-based monthly salary of New Taiwan
(NT)$60,800e72,800 showed the greatest utilization
(38.32%). The percentage of utilization among children from
low-income households was only 6.76% (Table 1).Table 2 shows that among children without disabilities,
those between the ages of 4 years and 5 years had the highest
percentage of twice utilizing fluoride varnish, whereas only
1.10% of disabled children of the same age group achieved
this result. Additionally, among children without disability,
those children aged 4e5 years who had ever used fluoride
Table 2
Frequency of the use of fluoride varnish in preschool children among different
age levels during 2007e2008.
Age (y) n No. of fluoride
varnish users
Frequency of use Average
frequency
of use
1 time (%) 2 times (%)
Children without disability (N ¼ 941,419)
< 1 175,585 20,403 11.47 0.15 1.01
1e2 188,002 71,410 35.70 2.28 1.06
2e3 189,106 74,008 32.74 6.39 1.16
3e4 189,941 77,289 32.00 8.69 1.21
4e5 198,785 86,936 33.86 9.88 1.23
Children with disability (N ¼ 7604)
< 1 527 1 0.19 0.00 1.00
1e2 923 43 4.44 0.22 1.05
2e3 1487 128 7.94 0.67 1.08
3e4 2040 240 10.64 1.13 1.10
4e5 2627 336 11.69 1.10 1.09
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frequent than other age groups. Conversely, among children
with disability, those between 3 years and 4 years of age had
the highest average usage (Table 3).
Logistic regression results showed that the probability of
using fluoride varnish among males is 1.06 times more likely
than that of females [95% confidence interval
(CI) ¼ 1.05e1.07). Younger children had a lower probability
of using fluoride varnish. The probability of utilization by
children who suffered from catastrophic illness/injury was
1.19 times more than that for children without such illness/
injury (95% CI ¼ 1.13e1.25). The probability was higher in
children suffering from relevant chronic illnesses (excluding
cancer) compared to those without. Children suffering from
diseases of the respiratory system had the highest probability
of utilization [Odds Ratio (OR) ¼ 1.49, 95% CI ¼ 1.47e1.51],
followed by those suffering from mental disorders
(OR ¼ 1.31, 95% CI ¼ 1.27e1.35). The probability of chil-
dren with disabilities using fluoride varnish was lower than
that of nondisabled children, such as those with visual im-
pairments having low probability of usage (OR ¼ 0.08, 95%
CI ¼ 0.04e0.17). In addition, the greater the severity of
disability, the lower the probability of utilization. The proba-
bility of fluoride varnish utilization of children of male parents
was 0.91 times more than that of female parents (95%
CI ¼ 0.90e0.92). We also found usage probability decreased
as the parents' age increased. Children residing in urbanization
areas Level 2 and Level 5 used fluoride varnish 1.13 times
more than those residing in areas Level 1 (95%
CI ¼ 1.11e1.14; 1.11e1.15). Parents with a premium-based
monthly salary of NT$60,800e72,800 had the highest usage
probability, with up to 1.69 fold of those with a monthly salary
of NT$ < 15,840 (95% CI ¼ 1.64e1.73; Table 3).
4. Discussion
Fluoride varnish is the main component of the national
preventive dental care program for children in Taiwan. This
study found that only 35.06% of preschool children had usedfluoride varnish in Taiwan in 2008. Through the continuous
promotion, the fluoride varnish usage rate in 2015 should be
increased.
We found that the utilization probability of fluoride varnish
was significantly higher in males compared to females. There
are gender differences in using preventive dental care among
children in both Taiwan and the United States.12,13 Addition-
ally, Levy et al14 and Slayton et al15 highlighted that younger
children exhibit relatively lower fluoride applications. Our
study found that the percentage and probability of fluoride
varnish utilization among children in the lower age groups was
significantly lower than those children older than 4 years
(43.33%). Lewis et al6 found that in the United States, 48.0%
of children younger than 5 years received preventive dental
care in the past year. It is evident that the utilization of pre-
ventive dental cares of Taiwanese preschool children is similar
to that of the United States across all age groups. Also, we
found that children who had suffered catastrophic illness/
injury or relevant chronic illnesses were more likely to use
fluoride varnish compared to those without catastrophic
illness/injury or relevant chronic illness. Children with cata-
strophic illness/injury or those who suffer from relevant
chronic illnesses often have higher healthcare requirements
and are more reliant on their parents. It is apparent that in
Taiwan, parents with children who have these conditions not
only have higher demands regarding their children's medical
care, but also view preventive dental care with the utmost of
importance.
Treatment and prevention of oral diseases in disabled
children, who often have worse oral health status, is more
challenging than in nondisabled children.16 Our results show
that the probability and frequency of utilization of fluoride
varnish are significantly lower compared to nondisabled chil-
dren. We also found that there is a significant difference in the
use of fluoride varnish among children with different types of
disabilities. Also, the severity of disability is an important
factor in accessing fluoride varnish. This trend of lower access
to fluoride varnish observed with an increasing severity of
disability has also been reported by Diab and Johnston17 and
Weng et al.10 Children with a greater severity of disability
generally have poorer health, requiring more extensive and
long-term medical care, which is primarily aimed at preser-
ving or restoring function. Since the application of preventa-
tive fluoride varnish is not truly “urgent”, there would not be
any immediate demand on the parents. Besides that, children
with a greater severity of disability have an increased difficulty
accessing preventive care as well as a reduced desire to use
fluoride varnish.10 In order to encourage dentists in Taiwan to
spend more time on the dental care of the severely disabled,
the Dental Global Budget System provides more payments for
dental treatment of “severely” and “very severely” disabled
children in order to encourage the provision of oral care for
disabled children.18 Similar incentives should be adopted for
preventive dental care to increase the usage rates of fluoride
varnish among disabled children.
In terms of parent characteristics, mothers are the main
caregivers for children in Taiwan. We found that the
Table 3
Logistic regression models for the use of fluoride varnish in preschool children during 2007e2008.
Variables Model 1 Model 2
OR 95% CI p OR 95% CI p
Gender
Female d d d d d d d d
Male 1.06 1.05 1.07 < 0.001* 1.06 1.05 1.07 < 0.001*
Age (y)
4e5 d d d d d d d d
3e4 0.89 0.88 0.90 < 0.001* 0.89 0.88 0.90 < 0.001*
2e3 0.86 0.85 0.87 < 0.001* 0.86 0.85 0.87 < 0.001*
1e2 0.86 0.85 0.87 < 0.001* 0.86 0.85 0.87 < 0.001*
< 1 0.20 0.19 0.20 < 0.001* 0.20 0.19 0.20 < 0.001*
Catastrophic illness/injury
No d d d d d d d d
Yes 1.19 1.13 1.25 < 0.001* 1.20 1.15 1.26 < 0.001*
Relevant chronic illnesses
Cancer 1.15 0.93 1.41 0.193 1.13 0.92 1.39 0.232
Endocrine & metabolic disorder 1.17 1.13 1.21 < 0.001* 1.17 1.13 1.21 < 0.001*
Mental disorder 1.31 1.27 1.35 < 0.001* 1.31 1.27 1.35 < 0.001*
Diseases of the nervous system 1.06 1.02 1.11 0.008* 1.07 1.02 1.12 0.002*
Diseases of the circulatory system 1.08 1.03 1.13 0.001* 1.08 1.03 1.13 0.001*
Diseases of the respiratory system 1.49 1.47 1.51 < 0.001* 1.49 1.47 1.51 < 0.001*
Diseases of the digestive system 1.15 1.14 1.16 < 0.001* 1.15 1.14 1.16 < 0.001*
Diseases of the genitourinary system 1.22 1.15 1.29 < 0.001* 1.22 1.15 1.29 < 0.001*
Diseases of the musculoskeletal system & connective tissue 1.22 1.18 1.26 < 0.001* 1.22 1.17 1.26 < 0.001*
Disorders of the eye & adnexa 1.11 1.07 1.15 < 0.001* 1.11 1.07 1.15 < 0.001*
Infectious disease 1.13 1.08 1.19 < 0.001* 1.13 1.08 1.19 < 0.001*
Congenital anomalies 1.14 1.11 1.16 < 0.001* 1.14 1.11 1.16 < 0.001*
Diseases of skin & subcutaneous tissue 1.04 1.03 1.05 < 0.001* 1.04 1.03 1.05 < 0.001*
Diseases of blood & blood-forming organs 1.15 1.10 1.19 < 0.001* 1.15 1.10 1.19 < 0.001*
Diseases of the ear & mastoid process 1.17 1.15 1.20 < 0.001* 1.17 1.15 1.20 < 0.001*
Type of disability
Nondisabled d d d d d d d d
Visual impairment 0.08 0.04 0.17 < 0.001* d d d d
Hearing impairment 0.13 0.10 0.18 < 0.001* d d d d
Sound or speech impairment 0.17 0.13 0.22 < 0.001* d d d d
Physical disability 0.13 0.11 0.16 < 0.001* d d d d
Mental retardation 0.13 0.10 0.15 < 0.001* d d d d
Multiple disabilities 0.09 0.07 0.11 < 0.001* d d d d
Major organ malfunction 0.13 0.10 0.17 < 0.001* d d d d
Facial injury 0.24 0.11 0.49 < 0.001* d d d d
Autism 0.13 0.11 0.16 < 0.001* d d d d
Chromosomal abnormalities 0.10 0.07 0.15 < 0.001* d d d d
Congenital defects 0.15 0.07 0.31 < 0.001* d d d d
Refractory epilepsy 0.19 0.08 0.45 < 0.001* d d d d
Rare diseases 0.09 0.06 0.15 < 0.001* d d d d
Others 0.17 0.07 0.37 < 0.001* d d d d
Severity of disability
Nondisabled d d d d d d d d
Mild d d d d 0.17 0.15 0.20 < 0.001*
Moderate d d d d 0.12 0.10 0.14 < 0.001*
Severe d d d d 0.08 0.07 0.10 < 0.001*
Very severe d d d d 0.05 0.04 0.07 < 0.001*
Utilization of children's preventive health services
No d d d d d d d d
Yes 0.97 0.91 1.04 0.409 0.96 0.90 1.03 0.252
Parents' characteristics
Gender
Female d d d d d d d d
Male 0.91 0.90 0.92 < 0.001* 0.91 0.90 0.92 < 0.001*
Age (y)
 30 d d d d d d d d
31e40 1.11 1.10 1.12 < 0.001* 1.11 1.10 1.12 < 0.001*
 41 0.93 0.92 0.95 < 0.001* 0.93 0.92 0.95 < 0.001*
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Table 3 (continued )
Variables Model 1 Model 2
OR 95% CI p OR 95% CI p
Urbanization level of residence
Level 1 d d d d d d d d
Level 2 1.13 1.11 1.14 < 0.001* 1.13 1.11 1.14 < 0.001*
Level 3 1.07 1.06 1.09 < 0.001* 1.07 1.06 1.09 < 0.001*
Level 4 1.05 1.03 1.07 < 0.001* 1.05 1.04 1.07 < 0.001*
Level 5 1.13 1.11 1.15 < 0.001* 1.13 1.11 1.15 < 0.001*
Level 6 1.06 1.04 1.08 < 0.001* 1.06 1.04 1.08 < 0.001*
Level 7 1.10 1.08 1.13 < 0.001* 1.10 1.08 1.13 < 0.001*
Level 8 1.10 1.07 1.13 < 0.001* 1.10 1.07 1.13 < 0.001*
Premium-based monthly salary (NT$)
< 15,840 d d d d d d d d
16,500e22,800 1.55 1.52 1.57 < 0.001* 1.55 1.52 1.57 < 0.001*
24,000e28,800 1.57 1.54 1.60 < 0.001* 1.57 1.54 1.60 < 0.001*
30,300e36,300 1.60 1.57 1.63 < 0.001* 1.60 1.57 1.63 < 0.001*
38,200e45,800 1.61 1.58 1.65 < 0.001* 1.61 1.58 1.65 < 0.001*
48,200e57,800 1.65 1.61 1.68 < 0.001* 1.65 1.61 1.68 < 0.001*
60,800e72,800 1.69 1.64 1.73 < 0.001* 1.69 1.64 1.74 < 0.001*
76,500e87,600 1.61 1.56 1.67 < 0.001* 1.61 1.56 1.67 < 0.001*
Low-income household
No d d d d d d d d
Yes 0.92 0.59 1.42 0.696 0.89 0.57 1.37 0.585
*p < 0.05.
CI ¼ confidence interval; OR ¼ odds ratio.
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parents was significantly higher than that of male parents.
Also, the children of parents older than 41 years had the lowest
usage of fluoride varnish. If health policy managers want to
increase the utilization of fluoride varnish in children, effective
promotions and improvement methods should be developed
targeting male parents or parents aged 41 years and older. Chi
et al13 have reported that children in the United States who live
in rural counties were significantly less likely to have had
preventive dental care than those living in metropolitan areas.
This could be attributed to the children living in urban or rural
counties having lower access to dentists. The frequency of
fluoride varnish use among Taiwanese children living in lower
urbanization levels of residence is not necessarily lower. This
phenomenon is probably related to the implementation of
Taiwan's National Health Insurance, which has provided
convenience in accessing medical care, as well as reducing
their financial barriers to medical care. In addition, Taiwanese
dentists usually go to rural areas to provide mobile medical
services. This would also lead to an increased convenience in
accessing preventive dental care.
The percentage and probability of fluoride varnish usage
increases as the premium-basedmonthly salary increases. There
are disparities in the usage of preventive dental care among
children due to different socioeconomic status, with children
from lower-income families having lower access to oral
healthcare.12,19 Lewis et al6 also found that, in the United States,
children from lower-income families had a lower probability of
using preventive dental care. If a family has good financial and
socioeconomic status, preventive healthcare for children is
more likely to be valued and children's health boosted. Aside
from the access difficulty associated with time and ability, if theprimary caregivers have a good understanding of what is
required, it will have a positive impact on children's health
promotion.20 As lower socioeconomic groups often have rela-
tively lower education, parents' knowledge and concept of
preventive healthcare may not be as advanced. The usage of
fluoride varnish among children is deeply influenced by parental
factors. Therefore, health policy managers should establish
effective supportive systems targeting parents. Finally, although
Chi et al13 found that children from low-income families have a
higher probability of using preventive dental care, as fluoride
varnish is part of free preventive dental care for Taiwanese
preschool children, there is no financial barrier to its access.
This leads to low-income households not influencing the use of
fluoride varnish among children.
The preventive care policy of Taiwanese children using
fluoride varnish still requires aggressive promotion. If we
intend to increase the utilization of fluoride varnish among
preschool children in the future, target groups consisting of
females, those children younger than 3 years, and disabled
children should be prioritized. Although disabled children
have higher needs for preventive dental care, the probability of
using fluoride varnish is significantly lower regardless of the
type of disability. In addition, the greater the severity of
disability, the lower the probability of usage. As children with
different severities of disability consume varying time,
manpower, and costs during fluoride varnish applications, we
suggest that National Health Insurance should pay for fluoride
varnish according to the different severities of disability to
increase the dentists' intentions to serve disabled children. In
addition, hospitals or dental clinics should strengthen barrier-
free facilities and actively provide parents with a convenient
service to reduce the parents' time and transportation burden.
463W.-C. Tsai et al. / Journal of the Chinese Medical Association 79 (2016) 456e463Male parents and those aged 41 years and above should be
considered as important promotion targets. Health policy au-
thorities should particularly focus on families with low so-
cioeconomic status to strengthen their knowledge of fluoride
varnish and establish a good understanding of preventive
dental care. In addition, health policy authorities should also
adopt relevant encouragement methods in rural areas. Besides
encouraging dentists to set up dental clinics, dental associa-
tions should also be encouraged to coordinate dentists to visit
rural or countryside areas to provide regular dental care and
fluoride varnish services. Finally, health policy authorities also
could encourage the collaboration between dentists and pedi-
atricians. Pediatricians could give parents preventive dental
care education, advocate the importance of fluoride varnish,
regularly follow children's oral health status, and actively
inform them about using fluoride varnish services.
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